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(54) REFLECTING OPTICAL COUPLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflecting 
optical coupler with converging lenses capable of 
ensuring easy cleaning on the front face of a cover. 
SOLUTION: A light emitting element 20a and a light 
receiving element 20b are sealed in a body 10 formed of 
a shading resin. A cover 30 is fitted into the body 10 to 
be located on the front faces of the light emitting 
element 20a and the light receiving element 20b. 
Converging lenses 31a, are formed on the cover 30 
corresponding to the light emitting element 20a and the 
light receiving element 20b. The converging lenses 31a, 
31b are formed as convex lenses which have flat 
surfaces 32a, 32b on the front face sides and spherically 
protruded surfaces 33a, 33b on the element sides. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have the light emitting device and photo detector by which the parallel arrangement 
was carried out on both sides of the protection-from-light member, and it irradiates from this 
light emitting device. In the reflective mold optical coupling equipment which detects the 
existence of this detected body by receiving the reflected light reflected by the detected body 
by this photo detector Reflective mold optical coupling equipment which it has covering which is 
from a translucency ingredient on the front-face side of this light emitting device and this photo 
detector, and the front-face side of this covering is a flat surface, and prepared the lens for 
condensing in the part which counters this light emitting device and this photo detector by the 
side of the rear face of this covering. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the light emitting device and photo 
detector by which the parallel arrangement was carried out, and relates to the reflective mold 
optical coupling equipment with a condenser lens which restricted the detection range with the 
condenser lens in more detail about the reflective mold optical coupling equipment which detects 
a body by receiving the reflected light when the light irradiated from the light emitting device is 
reflected by the body (detected body) by the photo detector. 
[0002] 

[Description of the Prior Art] As a photosensor of a reflective mold, there is reflective mold 
optical coupling equipment called a reflection photo interrupter. This reflective mold optical 
coupling equipment is used as a noncontact sensor which detects the various bodies which are 
the detected body in the state of non-contact, and the reflective mold optical coupling 
equipment with a condenser lens which restricted the detection range with the condenser lens 
also in it is mainly used for detection of the form in form conveyance systems, such as a copying 
machine and a printer. 

[0003] An example of conventional reflective mold optical coupling equipment equipped with the 
condenser lens is shown in drawing 4 , and the structure of the condenser lens used for the 
reflective mold coupler is shown in drawing 5 and drawing 6 . Moreover, the example of an 
activity of the reflective mold coupler is shown in drawing 7 . 

[0004] The reflective mold optical coupling equipment shown in drawing 4 is equipped with the 
covering 40 by which was located in the front-face side (drawing on) of the body 10 which 
consists of protection-from-light nature resin, light emitting device 20a and photo detector 20b 
which were enclosed in the body 10, and light emitting device 20a and photo detector 20b, and 
fitting was carried out into the body 10. 

[0005] Light emitting device 20a and photo detector 20b mount light emitting diode and a 
photodiode on the frame 21 shared between each, and have structure which enclosed these, 
respectively into resin object 23a which consists of translucency resin, and 23b. 
[0006] Covering 40 is formed by translucency resin. It is located in the front-face side of each of 
light emitting device 20a and photo detector 20b, and the condenser lens sections 41a and 41b 
are formed in this covering 40, respectively. As shown in drawing 5 and drawing 6 , the 
condenser lens sections 41a and 41b are the convex lenses with which the front faces 42a and 
42b by the side of each front face projected in the front-face side, and incline in the direction in 
which each optical axis crosses by the front-face side. 

[0007] And it is shaded by some bodies 10 which all consist of protection-from-light nature resin 
between condenser lens section 41a between resin object 23a by the side of light emitting 
device 20a, and resin object 23b by the side of photo detector 20b, and by the side of light 
emitting device 20a, and condenser lens section 41b by the side of photo detector 20b. 
[0008] It is condensed by condenser lens section 41a of covering 40, and the light irradiated 
from light emitting device 20a is irradiated at a front-face side. Exposure light is reflected by the 
detected body 50 when the detected body 50 exists ahead [ the / direction-of-radiation ]. It is 
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condensed by condenser lens section 41b of covering 40, incidence of the reflected light is 
carried out to photo detector 20b, and photo electric translation is carried out by photo detector 
20b, and it is outputted. And non-contact detection of the existence of the detected body 50 is 
optically carried out by this output electrical signal. 

[0009] Thus, each flux of light of exposure light and the reflected light is extracted with a 
condenser lens, and the reflective mold optical coupling equipment which restricted the 
detection range is mainly used for detection of the form in form conveyance systems, such as a 
copying machine and a printer, as it was mentioned above. 

[0010] Drawing 7 shows an example of this form detection system. In this form detection 
system, in the inside of the clearance 80 (usually 2-4mm) formed among the level guide plates 
60 and 70 by which opposite arrangement was carried out, in case the form as the detected 
body 50 is conveyed, that form is detected by the above-mentioned reflective mold optical 
coupling equipment with a condenser lens arranged under the guide plates 60 and 70. For this 
form detection, it extracts, and holes 61 and 71 are located in the front-face side of reflective 
mold optical coupling equipment, and are prepared in guide plates 60 and 70. 
[001 1] If it extracts and the path of holes 61 and 71 is large at this time, a form will become 
easy to be caught in these holes, and it will become the cause of a paper jam. For this reason, it 
extracts and the path of holes 61 and 71 is restricted to about 10mm. 

[0012] Under such a situation, if each flux of light of the exposure light in reflective mold optical 
coupling equipment and the reflected light is large, guide plates 60 and 70 will extract, light will 
be equivalent to the part around holes 61 and 71, and the unnecessary reflected light will be 
detected. Consequently, lowering of the S/N ratio obtained by the existence of a form arises, 
when the worst, also in the condition that a form does not exist, it will extract and a form will be 
accidentally detected by the reflected light from the perimeter of holes 61 and 71. 
[0013] For this reason, each flux of light of exposure light and the reflected light is extracted to 
detection of the form in form conveyance systems, such as a copying machine and a printer, 
with a condenser lens, and the reflective mold optical coupling equipment with the condenser 
lens section which restricted the detection range is used for it. 
[0014] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in 
reflective mold optical coupling equipment with the conventional condenser lens. 
[0015] Although it is a minute amount whenever a form passes through the clearance 80 formed 
among guide plates 60 and 70, if it is in a form detection system as shown in drawing 7 , the 
guide plate 60 of the lower berth extracts and paper powder falls from a hole 61. This paper 
powder is deposited on the covering 40 of the reflective mold optical coupling equipment 
arranged caudad, and closes the in-and-out path of light by covering the condenser lens 
sections 41a and 41b. For this reason, cleaning which wipes off the front face of covering 40 
periodically by maintenance service etc. is performed. 

[0016] Although this cleaning becomes easy and so positive that the front face by the side of 
the front face of covering 40 is flat a thing, since the condenser lens sections 41a and 41b 
formed in covering 40 are the convex lenses with which the front faces 42a and 42b by the side 
of each front face projected in the front-face side, in conventional reflective mold optical 
coupling equipment, there is much irregularity of the front face by the side of the front face of 
covering 40. For this reason, the workability of cleaning was bad and, moreover, there was a 
problem that the check of a cleaning condition was not easy. 

[0017] This invention solves the above-mentioned conventional problem, and although the object 
is with a condenser lens, it is to offer the reflective mold optical coupling equipment which can 
ensure [ easily and ] cleaning of the lens section. 
[0018] 

[Means for Solving the Problem] The reflective mold optical coupling equipment of this invention 
is equipped with the light emitting device and photo detector by which the parallel arrangement 
was carried out on both sides of the protection-from-light member. In the reflective mold optical 
coupling equipment which detects the existence of this detected body by receiving the reflected 
light which it irradiates from this light emitting device, and is reflected by the detected body by 
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this photo detector The front-face side of this light emitting device and this photo detector was 
equipped with covering, the front-face side of this covering is a flat surface, and the lens for 
condensing is prepared in the part which counters this light emitting device and this photo 
detector by the side of the rear face of this covering, and the above-mentioned object is 
attained by that. 

[0019] An operation of this invention is explained below. 

[0020] In the reflective mold optical coupling equipment of this invention, since each condenser 
lens section formed in covering respectively corresponding to a light emitting device and a photo 
detector is formed in the condition of projecting in the rear-face side of covering, flattening of 
the front face by the side of the front face of covering is carried out, and the irregularity of the 
front face decreases. For this reason, that cleaning becomes easy when cleaning the front face 
by the side of the front face of covering. Moreover, the front face is legible and the check of a 
surface cleaning condition becomes easy. Maintenance nature improves by these. 
[0021] In addition, about a condensing function, it is not different from the case where the front 
face by the side of the front face of each condenser lens section is made to project to a front- 
face side. 
[0022] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing below. 

[0023] Drawing 1 - drawing 3 show the operation gestalt of this invention reflective mold optical 
coupling equipment. The reflective mold optical coupling equipment of this operation gestalt is 
equipped with the body 10 which consists of protection-from-light nature resin, light emitting 
device 20a and photo detector 20b which were enclosed in the body 10, and the covering 30 by 
which was located in these front-faces side and Fitting was carried out into the body 10 as 
shown in drawing 1 . 

[0024] As compared with the conventional reflective mold optical coupling equipment with which 
this reflective mold optical coupling equipment was shown in drawing 4 - drawing 6 , covering 30 
is different. Hereafter, the structure of each part is explained focusing on the part related to 
covering 30. 

[0025] The body 10 which consists of protection-from-light nature resin has the plate-like base 
section 1 1 and the heights 1 2 which projected in the upper part from the center section. The 
square crevice 13 into which covering 30 fits is established in the top face of heights 12. In order 
to make the base of a crevice 13 open a crevice 13 for free passage optically with downward 
light emitting device 20a and photo detector 20b, Openings 14a and 14b are formed in it 
Moreover, it is located among Openings 14a and 14b, and the projection 15 is formed. 
[0026] Light emitting device 20a and photo detector 20b were enclosed in the center section of 
the base section 11 of the body 10, and the crevice 13 is faced them through Openings 14a and 
14b, respectively. The structure of light emitting device 20a and photo detector 20b mounts a 
light emitting diode and a photodiode on the frame 21 shared between each, and has become 
what enclosed each chip, respectively into resin object 23a which consists of translucency resin, 
and 23b as it was mentioned above. The resin objects 23a and 23b are shaded with the formation 
ingredient (protection-from-light nature resin) of the body 10 with which it filled up between 
them. 

[0027] Covering 30 is the plate-like one mold goods of the square which used translucency resin, 
and is inserted in the crevice 13 of covering 30 from the upside (front-face side). This covering 
30 is located in the both sides of a slit 34, and has the condenser lens sections 31a and 31b 
while it has the slit 34 into which the projection 1 5 of the body 1 0 fits in the center section, as 
shown in drawing 2 and drawing 3 . 

[0028] The condenser lens sections 31a and 31b are located in the front-face side of each of 
light emitting device 20a and photo detector 20b, respectively, and incline in the direction in 
which each optical axis crosses by the front-face side. And condenser lens section 31a by the 
side of light emitting device 20a is the convex lens which surface 32a by the side of a front face 
was made [ convex lens ] into the flat surface, and made surface 3a by the side of a component 
project in the shape of the spherical surface to a component side. The front faces 32a and 33a 
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of condenser lens section 31a incline toward a slit 34 side with the dip of the optical axis 
mentioned above. Similarly, condenser lens section 31b by the side of light-receiving object 20b 
makes a flat surface surface 32b by the side of a transverse plane, it is the convex lens which 
made surface 33b by the side of a component project in the shape of the spherical surface to a 
component side, and the front faces 32b and 33b incline toward a slit 34 side with the dip of the 
optical axis mentioned above. 

[0029] Moreover, the condenser lens sections 31a and 31b are shaded when the projection 15 of 
the body 10 fits into the slit 34 in the meantime. 

[0030] Actuation of the reflective mold optical coupling equipment of such a configuration is 
explained. 

[0031] It is condensed by condenser lens section 31a of covering 30 t and the light irradiated 
from light emitting device 20a is irradiated at a front-face side. Exposure light is reflected by the 
detected body 50 when the detected body 50 exists ahead [ the / direction-of-radiation ]. It is 
condensed by condenser lens section 31b of covering 30 t incidence of the reflected light is 
carried out to photo detector 20b, photo electric translation is carried out like the above- 
mentioned conventional example, and the existence of the detected body 50 is detected now in 
the state of non-contact. 

[0032] This reflective mold optical coupling equipment is used for detection of the form which 
has the upper part conveyed in form conveyance systems, such as a copying machine and a 
printer, (refer to drawing 7 ). In that case, although it is a minute amount whenever the form 
which is the detected body 50 passes through the upper part of reflective mold optical coupling 
equipment, paper powder falls. The paper powder which fell is deposited on the covering 30 of 
the reflective mold optical coupling equipment arranged caudad, and closes the in-and-out path 
of light by covering the condenser lens sections 31a and 31b. For this reason, although cleaning 
which wipes off periodically the front face by the side of the transverse plane of covering 30 by 
maintenance service etc. is performed, the condenser lens sections 31a and 31b formed in 
covering 30 are the convex lenses which made the front faces 33a and 33b by the side of each 
component project to a component side, and since the front faces 32a and 32b by the side of 
that transverse plane are flat surfaces, there is little irregularity of the front face by the side of 
the transverse plane of covering 30. For this reason, that cleaning becomes easy when cleaning 
the front face by the side of the transverse plane of covering 30. Moreover, the front face is 
legible and the check of a surface cleaning condition becomes easy. Maintenance nature 
improves by these. 
[0033] 

[Effect of the Invention] Since each condenser lens section formed in covering respectively 
corresponding to a light emitting device and a photo detector is formed in the condition of 
projecting in the rear-face side of covering according to this invention reflective mold optical 
coupling equipment of a more than, flattening of the front face by the side of the front face of 
covering is carried out and the irregularity of the front face by the side of the front face of 
covering decreases, the cleaning becomes easy when cleaning the front face by the side of the 
front face of covering. Moreover, the front face is legible and the check of a surface cleaning 
condition becomes easy. Therefore, in spite of being with a condenser lens, the outstanding 
maintenance nature is secured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The vertical section side elevation of this invention reflective mold optical coupling 
equipment. 

[Drawing 2] The top view of covering of this invention reflective mold optical coupling equipment. 

[Drawing 3] The vertical section side elevation of covering of this invention reflective mold 
optical coupling equipment. 

[Drawing 4] The vertical section side elevation of conventional reflective mold optical coupling 
equipment. 

[Drawing 5] The top view of covering of conventional reflective mold optical coupling equipment 
[Drawing 6] The vertical section side face of covering of conventional reflective mold optical 
coupling equipment. 

[Drawing 7] The vertical section side elevation of the form detection system which used 
reflective mold optical coupling equipment. 
[Description of Notations] 
10 Body 

20a Light emitting device 
20b Photo detector 
30 Covering 

31a, 31b Condenser lens section 
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[0 02 2 ] 

[ 0 0 2 3 ] m 1 -0 3 B3f»RjSM3Sfitt«K»>X 



(3) *SBPP 1 1 -4940 5 

4 

1 OrttettAStifeffe**?^ 0 afttfSBfe*?- 
20bi, Ctoh&mWniC&ML'C&'F 4 1 
£3*lfc#/<-3 0 i^Tl^o 
[0 024] C (D5S*SBfc3(S^Ka«. 14-i6 CC^ 

10 12i4Wt5 a 2<D_L®K«, *^3 0^IS 

£T*HI»JB©l!!l8in 3ftqKtt6trCl»S. MSP 1 3 CO 
CBtCS, 1 3 *T*0»3C3R-7-2 0 aRtfS** 
-T-2 0 b £^flWca»3tf*fctf>K:, BBP«B14aR 
CM 4b«ftRtt&4vClr>S. *fc. RDSUaftVl 

[0 02 6] mOM+l 0 aS^f*f : f2 ObK, * 
7 s -f l 0 g|U i©rp*»rt«:»A3*i. MDV 

1 4 afitfl 4 b«r^LTia»l 3*C*ft**i«A/t?l> 

0 a 2 0 bOil», fyi£ 

7^«a«ffiltlR^6«r&«tll#2 3 aM2 3 b^CC 
^ti-^tlSAL/c^flOtC&oTt^. <8JJ§#2 3 aSO' 

2 3b«, *<DfflCC5fc»3ftfc5K7W 1 0 C0^SEt»4 

[0 02 7] 3 0 tt»1£tt#m*ttJl LrfcESft* 

o¥«tt©H*M D D n r^ 0 . 0 <dd3«5 1 3 cc 

JifiPJ (Suffiftl) J&>6*PA3*rCt>£o C©*/<-3 0 
&i. H2atfl8 3lcS3*i*J:5fc:. lOQ^ia 

30 1 5^K^T^^V h3 4***g|WcWrS<!:*CC, 
X 1/ v h 3 4(DTOJtC(4gUT**U>XSP3 1 aW 

3 1 b^ft^ 0 

[0 0 2 8 ] SI:J6u>XSB3 l aM3 l b tt % 
-T-2 0 aM'f^2 0 b O^BuMJic^ft^titt^ 

l^o ^Ut, mm^l 0 af|i]CDai7^U>XgP3 l a 
tt. iSi©iI3 2a4¥I(!:l t «^l©^ffl3a 

>XSB3 1 aCD*ffl3 2aM3 3a(t iaiLtofcfi 
40 ©«*4tC^-3r^V h3 4©JM^fflii4L-Cl>S. 

iC t S7fe(*2 0 bfliJ(DSl7feU>X^3 1 b«, JEffifflJcD 
iI3 2b Irfffii SflllOSi3 3 b ZM^HM^ 

^3 3b(t lilfcjlSioaMW^tX'J? h3 4 

[0 0 2 9] *7feU>XSP3 1 aM3 1 b«, 

*:<Dffl<DZ »J ? h 3 4SC#f r -/ 1 OCD^l SjWK^T 

[003 0] COcfc 9«r«J^SHSE«ISM10lkff 

so fcoi^rsiwr*. 



(4) 



1 1 -4940 5 



[0 0 3 1 ] ££#3^2 0 afr^MMZtifcMt. * 
jt?ntf**?2 0 bCCASfU ±f2©S£*Wlls]1*«: 

[ o o 3 2 ] cos»3S3ias^satt. wxitwm. 
7-v>zm<Dmitmmmicisi>-c, ±x%Mmzti?>m io 
jewtfettitcfiyssns (H7#m) . sbs 

»». T#fcEBSftfcEI^:*«^BB©#><--3 0 
±Ktai. ^©^7tW>Xg|53 1 a, 3 1 b%W>C 

txmic «fc 0 3 0 ©iEffiffliJ©3lffi*^»!fft 

nfcSi3feu>xaJ3 ia. 3 1b*. -tft-tftoaHHM 

©«13 3a, 3 3 b^^ffliC^aiS-{ifcOU>X-C 20 
&>3. -?-©iEM»]©S*Bo3 2 a. 32b*ifllcft-,t 

C©fc«>. *^'-3 0©IEffiWJ©*S£iitir!r£t&£- 
(C *OB»fMW«m*K«c4. *fc. *©»BjWM> 
t < . Stffi©?i fVtKBOBfSAi^S tUZ. C ti 6 (c J: 

[0033] * 



[BBOft*] ttJh©:^«5»3!3fe*S£BBtc.fc*i 
?n S-S** u >X»j04. *^-©'^MffliJ{c^Hif 

stt.«rjKfi£snT^*fe». *^'-©ffSffliJ©a®*5 

[BlKOBBftllMS] 

[HI ] **^^£^^B0BIMfflBB. 
[02] *IM8®HB**S^BB©*'<-0 3 FfflB. 

[03] **^k«b^£bb©#><-©bkbb 

[04] S£*©JSWM*tS^B©«S»Hm®0. 
[05] B*©K#a#IS^B©#><--© 5 l t BH. 
[06] B*©5BB*|g^B©5!7^-©«BflWB. 
[0 7] KMS*ift£ttB*fcBOftJSIHftttHMDBK 



[f?^©lft^] 

1 0 tf'TW 

2 0a 

20b SjtsgT 

3 0 t>^~ 

3 1a, 3 1b Jg*lx>XSP 




[05] 



